BruceUa bronchisepticus has been variously claified and at present is usually included either in the genus Brucella or the genus Hemophilus. Szturm and Bourdon (1948) After repeated transfers on nutrient agar, a number of common biochemical tests were run. These included fermentation of several sugars, production of indole and acetylmethylcarbinol, utilization of citrate, reaction in milk, and splitting of urea in the medium of Ferguson and Hook (1943) . Nutritional requirements of the two groups were determined by employing a number of media largely patterned after that of Henderson and Snell (1948) .
Medium I (figure 1) was prepared to determine whether the test organisms could grow on a medium containing only organic carbon sources and inorganic salts but lacking in organic nitrogen. Medium II (figure 1) was devised to test the ability of the organisms to grow in the presence of organic carbon, salts, and vitamins, including thiamin, niacin, riboflavin, calcium pantothenate, pyridoxal, p-aminobenzoic acid, biotin, folic acid, and vitamin B12 ("cobione", Merck). The concentrations of the vitamins were those suggested by Henderson and Snell (1948) except vitamin B12 which was present in a concentration of 2.5 Afg per liter. Medium III (figure 1) contained everything in medium II plus uracil, xanthine, adenine sulfate, and guanine hydrochloride; the purpose was to determine the effect of purines and pyrimidines on growth. Medium IV (figure 1) was employed to determine whether vitamins were required for growth of the organisms. The amino acids included in this medium were alanine, aspartic acid, glutamic acid, lysine, histidine, isoleucine, leucine, methionine, phenylalanine, proline, threonine, tyrosine, tryptophan, valine, cystine, serine, and glycine. Medium V (figure 1) was the complete medium of Henderson and Snell (1948) plus vitamin B12. This medium was used to determine whether the test organisms could grow on a synthetic medium containing both organic carbon and organic nitrogen sources plus inorganic salts and other known growth factors.
We also made a very simple glucose-salt medium (medium VI) composed of glucose, 10 g; ammonium sulfate, 1.0 g; and including Salt A, 5 ml; and Salt C, 20 ml of Henderson and Snell (1948) . This medium did not contain as many organic carbon sources as medium I contained but was more like the medium used by Conn et al. (1940) in their study of A. faecali.
Medium V also was prepared lacking in only single amino acids or vitamins to determine whether the omitted compound was essential for growth. Medium III also was employed with single or various combinations of amino acids added to determine the requirements of organisms for single amino acids or for combinations simpler than that of medium IV. Medium IV was supplemented with single vitamins or combinations of vitamins to determine the exact requirements. Determination of thiamin requirements was supplemented by use of a thiamin antagonist, neopyrithiamin. In this series of experiments, the following media were inoculated with the brucellae: (1) complete medium V, (2) medium V 210 on August 30, 2017 by guest http://jb.asm.org/ Downloaded from devoid of thiamin, (3) medium V lacking in thiamin but with added neopyrithiamin (10 ,&g per ml), and (4) complete medium V plus neopyrithiamin. To determine whether purines and pyrimidines could substitute for the intact thiamin molecule, a further series of tests was carried out by inoculating: (1) complete medium V, (2) medium V minus thiamin, purines, and pyrimidines, (3) medium V lacking in thiamin but with added neopyrithiamin, and (4) medium V without thiamin, purines, and pyrimidines but with added neopyrithiamin. When inoculated with organisms of either genus, medium III, which is complete except for amino acids, produced growth similar to that found on medium II. The rate and amount of growth appeared to be essentially the same.
Growth of strains of B. bronchisepticus on a vitamin-free medium (medium IV) was not observed after one week of incubation at 37 C, but all of the strains of A. faecalis gave excellent growth in twenty-four hours.
On medium V, which contained all of the well known growth promoting substances, all strains of B. bronchisepticus and of A. faecatis grew rapidly in twenty-four hours.
As the strains of B. bronchisepticus were not able to grow in media deficient in vitamins, a series of media was prepared which was similar to medium V but was lacking in a single vitamin.
Sixteen of the strains of B. bronchisepticus (all except strains 780 and 4707) were shown to require niacin, and four strains (786, 3672, 6025, and 000:243) required calcium pantothenate in addition. Thiamin did not appear to be an essential factor for growth in these studies although it has been shown to be a requirement for other species of BruceUa. Vitamin antagonist studies indicated that 10 ;g per ml of neopyrithiamin did not inhibit the organism even in media which lacked pyrimidines or thiamin or both. Either B. bronchisepticus does not require thiamin or is able to produce it in sufficient quantities to overcome the inhibition exerted by neopyrithiamin.
Three strains of B. bronchisepticus (93, 289, 4707) and three strains of A. faecal8 (282, 249, 8749) which indicated a need for amino acids were tested both on a series of media composed of medium III fortified with only a single amino acid and on medium V lacking in only one amino acid. Two strains of B. bronchisepticus (93, 289) and one strain of A. faecalis (8749) were found to require glutamic acid, arginine, histidine, isoleucine, leucine, methionine, valine, and tryptophan when tested in medium V which had been deprived, for each test, of one of these substances. When a medium was prepared which contained everything in medium III plus these amino acids, only poor growth resulted. Further investigation showed that the addition of glycine to this medium resulted in growth equal to that produced in medium V.
One strain of A. faecalis (282) (1940) who found that these organisms would not grow on a simple glucosesalts medium. They expressed the belief that strains of the genus Alcaligenes required organic nitrogen because of their inability to grow in their simple medium. However, two of three strains of A. faecalis (8748 and 8750) originally tested by Conn et al. (1940) grew well on medium I but did not grow on medium VI. It appears that acetate or citrate or both as sources of carbon in addition to glucose allow growth to take place in the absence of organic nitrogen. The suggested removal of soil forms into the genus Agrobacterium appears not entirely supported by the results here reported although it still may be possible to differentiate these groups on the basis of production of CO2 when the organisms are grown on media that contain sugar.
Strain 249 of A. faecaUts produces somewhat anomalous results in that it grows on the simple glucose-salts medium and in medium III supplemented singly with several amino acids, but yet no growth is produced on unmodified medium III. It appears that the high concentration of citrate (2 per cent) in medium III acts as an inhibitor in the absence of the single amino acids although this point requires further clarification.'
The one strain from milk (strain Li), supposedly an A. faecalis, tested in this series possessed all the biochemical characteristics ascribed to the genus Alcaligenes but could not grow on a synthetic medium containing all the commonly used growth factors and amino acids (medium V). It appears preferable to place these strains in an appendix of indefinitely described species as suggested by Conn et al. (1940) pending further study.
The results obtained in this series of tests do not conflict with those of Szturm and Bourdon (1948) but extend them and indicate that the two groups of organisms can be differentiated. The variability which Szturm and Bourdon (1948) noted in destruction of urea within the B. bronchisepticus group may well be due to included strains of A. faecalis. As they had no other criteria with which to correlate the variability, there is proof neither for nor against the probability of both genera of organisms being present among their various strains.
Serologically B. bronchisepticus has been shown to cross agglutinate with strains of Hemophilus 1 The second strain (282) isolated from a human source also is unusual in that it requires media which contain at least one amino acid. Those which can initiate growth when added singly to medium III are glutamic acid, leucine, and histidine.
In general it appears that strains isolated from human sources may have more complex nutritional patterns than most brucellae or A lcaligenes strains, but further study will be required with more isolates.
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by Eldering and Kendrick (1938) and by Evans and Maitland (1939) and to cross agglutinate with strains of Brucella by Evans (1918) . The evidence in any of these series of agglutinations, cross agglutinations, and agglutination adsorptions does not appear sufficiently definite to place B. bronchisepticus in either genus.
Comparison of the nutritional and biochemical properties of B. bronchisepticus with those of Hemophilus and other species of Brucella appears to place this organism closer to the Brucelka than to the Hemophilus group. The nutritional requirement of strains of Hemophilus as determined by Herbst and Snell (1948) , by Bass et al. (1941) , and by Hoagland et al. (1942) shown by Wohlfeil and Weiland (1937) and Wohlfeil and Wollenberg (1937) B. bronchispticus appears to be more closely allied with other organisms of the genus Brucella than with those included in the genus Hemophilus.
To obtain consistent results, glucose cannot be autoclaved in the medium but must be sterilized separately and then added to the sterile medium.
